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[Title of the Invention] METHOD OF MANUFACTURING LIQUID

CRYSTAL DISPLAY APPARATUS
[Abstract]

{Object] To reduce dropping trace, threshold value non-
~uniformity, and injection non-uniformity by preventing
impurity ions from penetrating into a liquid crystal with a
simple method.

{Solving Means] 1Ion trapping is performed with an ion tra
pper 3 just before a liquid crystal is dropped on a surface
of a substraté 7 surrounded with a sealing member 10, a liqu
V'id crystal 11 having a low concentration of impurity ions is

dropped, and then, the sﬁbstfate is combined with an opposi
te substrate in vacuum. Otherwise, Ion trapping is performe
d just before an empty liquid crystal cell of which a substr
ate is surrounded with a sealing member is immersed into a 1
iquid crystal, an inlet of the empty liquid crystal cell is
diréctly immersed into a liquid crystal having a low concent
ration of impurity ions, and then, a pressure of the cell is

returned to the atmospheric pressure to perform an vacuum i
njection process. |
‘[Claims]

[Claim 1] A method of manufacturing a liquid crystal
display apparatus, comprising steps of:

dropping a liquid crystal on a surface of substrate
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surrounded by a sealing member; and

combining the substrate with an opposite substrate in
vacuum,

wherein an ion-trapped liquid crystal is dropped on the
surface of the substrate.

[Claim 2]} A method of manufacturing a 1liquid crystal

display apparatus, comprising steps of:

immersing an inlet of an empty liquid crystal cell of a
substrate sealed with a sealing member into a liquid crystal
in vacuum; and

returning to an atmospheric pressure to inject the
liquid crystal into the empty liquid crystal cell,

wherein the inlet of the empty liquid crystal cell is

immersed into an ion-trapped liquid crystal in vacuum.

[Detailed Description of the Invention]

[0001]

[Technical Field of the Invention]

The present invention relates to.  a method of
manufacturing a high-quality liquid crystal display
apparatus by préventing impurity ions from penetrating into

a liquid crystal.
| [0002]

[Description of the Related Art]

Now, a conventional method of injecting a liquid
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crystal into a 1liquid crystal display apparatus will be
described with reference to the accompanying drawings.

[0003]

A method of injecting a liquid crystal between facing
substrates of a liquid crystal display apparatus is mainly
classified into a vacuum injection method and a dropping
method.

[0004]

FIG. 3 is a cross sectional view of a construction of a
system for manufacturing a liquid crystal display apparatus
by using a vacuum injection method. As shown in FIG. 3, an
empty liquid cell 8 having an opening inlet and surrounded
with a sealing member 10 and a pool 13 containing a liquid
crystal 11 are inserted into a hermetic container 9. Next(
a pressure of the hermetic container 9 is reduced with a
vacuum pump 1, and then, the inlet of the empty liquid
crystal cell is immersed into the pool 13. Next, the
pressure of the hermetic containerv 9 1is returned to the
atmospheric pressure. By doing so, the liquid crystal is
injected into the cell due to the pressure difference. Next,
the inlet is sealed with a sealing resin and cured.

[0005]

The dropping method is disclosed in Japanese Unexamined
Patent Application No. Sowha 61-55625. In the method, a

sealing member is printed on a surface of a substrate, and
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then, a liquid crystal is dropped in an equivalent interval
by using'a‘dispenserﬂ After that, under a reduced pressure,
an opposite substrate is gradually combined to the substrate,
and then, a sealing member is cured.

[0006]

In addition, it has recently been found that uniformity
of display of a liquid cryétal display apparatus is reduced
due to penetration of impurity ions into a liquid crystal.
As disclosed in Japanese Unexamined Patent Application Nos.
Heisei 3-304522 and Heisei 2-304523, an ion exchange resin
is inserted into a pool containing a liquid crystal, or the
liquid crystal is injected by using a sponge containing an
ion exchange resin.

[0007]

[Problems to be Solved by the Invention]

However, in the aforementioned method, since external
impurity ions penetrate into an additional liquid crystal, a
liquid crystal mixed with an ion exchange resin, or a sponge
containing an ion exchange -resin and a 1liquid crystal, a
liquid crystal containing the impurity ions may be dropped,
or impurity ions may penetrate from an inlet. Therefore, in
a highly-precipitous STN liquid crystal, a threshold value
associaﬁed with an applying voltage may be affected by the
impurity ions, so that dropping traces, threshold non-

uniformity, and injection non-uniformity may occur.
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[0008]

In consideration of- the aforementioned problems, an
object of the present invention is to reduce the dropping
traces, the threshold non-uniformity, and the injection non-
uniformity by pre&enting the impurity ions from penetrating
into the liquid crystal with a simple manufacturing method.

[(0009] .

{Means for Solving the Problems]

According to an aspect of the present invention,‘ion
trapbing is performed with an ion trapper 3 just before a
liquid crystal is dropped on a surface of a substrate 7
surrounded with a sealing member 10, a 1liquid crystal 11
having a low concentration of impurity ions is dropped, and
then, the subsfrate is combined with an opposite substrate
in vacuum. In addition, according to another aspect of the
present invention, ion trapping is performed just before an
empty‘liquid crystal cell of which a substrate is surrounded
with a sealing member is immersed into a liquid crystal, an
inlet of the empty liquid crystal cell is directly immersed
into a liquid crystal having a low concentration of impurity
ions, and then, a pressure of the cell is returned to the
atmospheric pressure to perform an vacuum injection process.

(0010}

[Operation]

According to the present invention, by protecting a
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liquid crystal from an external air, it is possible to
prevent impurity ions in the atmosphere from penetrating
into the liquid crystal. In addition, by trapping ions just
‘before injecting the 1liquid crystal on a surface of
_substrate or into an empty 1liquid crystal cell, it is
possible to provide a 1liquid crystal display apparatus
having a low concentration of impurity ions.

(0011]

[Embodiments]

(First Embodiment)

Fig. 1 is a cross sectional view of a construction of a
system for manufacturing a liquid crystal display apparatus
according to a first embodiment of the present invention.
' The system relates to a liquid crystal dropping method.
Firstly, as shown in FIG. 1, a liquid crystal 11 is inserted
into a 1liquid crystal container 2, and then, a cover is
closed. The liquid crystal 11 flows from the liquid crystal
container 2 into an upper portion of an ion trapper 3. The
liquid crystal 11 accumulated in the upper portion of the
ion trapper 3 is ion-trapped by the ion trapper 3. And then,
the 1liquid crystal 11 is accumulated in a lower portion of
the ion trapper 3. Next, a dispenser 5 is covered with a
cap 4, and fhen, a cock 4 is opened, so that an ion-trapped
liquid crystal 12 is pulled up with a cylinder 6 of the

dispenser 5. Next, the cock is closed, the cap 14 of the
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dispenser 5 1is wuncovered. Next, the liquid crystal is
dropped by using the dispenser 5 on a glass substrate 7
haﬁing a transparent electrode which is surrounded with a
sealing member and subjéct to an alignment process. Next,
the substrate 1is combined with a substrate having a
transparent electrode which 1is subject to an alignment
process 1in vacuum and spacers dispersed. And then, a
combining sealing member 10 is cured, so that the liquid
crystal display apparatus is obtained.

[0012]

According to a quality estimation of the obtéined
liquid crystal display apparatus, the liquid crystal display
apparatus has a high display quality in comparison to a
liquid crystal display apparatus manufactured by using a
conventional method where an ion trapper is not used.

[0013]

(Second Embodiment)

Fig. 2 is a cross sectional view of a construction of a
system for manufacturing a liquid crystal display apparatus
according to a second embodiment of the present invention.
The system relates to a 1liquid crystal vacuum injection
method. Firstly, as shown in FIG. 2, a liquid crystal 11 is
inserted into a 'liquid crystal container 2, and then, a
cover 1is closed. The 1liquid crystal 11 flows from the

liquid crystal container 2 into an upper portion of an ion
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trapper 3. The liquid crystal 11 accumulated in the upper
portion of the ion trapper 3 is ion-trapped by the ion
trapper 3. And then, the liquid crystal 11 is accumulated
in a lower portion of the ion trapper 3. Next, a dispenser
5 and an empty liquid crystal cell 8 are inserted into a
hermetic container 9. Next, a pressure of the hermetic
container is reduced. The dispenser 5 is covered with a
cap 4, and then, a cock 4 is opened, so that an ion-trapped
liquid crystal 12 is pulled up with a cylinder 6 of the
dispenser 5. Next, the cock is closed, the cap 14 of the
dispenser 5 1is uncovered. Next, the inlet of the empty
liquid crystal cell 8 and the distal end of the dispenser 5
are immersed into the ion-trapped liquid crystal 12. After
that, the pressure of the hermetic container 9 is returned
to the atmospheric pressure, and then, the inlet is sealed
-with a sealing resin. As a result, a liquid crystal display
apparatus is obtained.

[0014]

According to a quality estimation of the obtained
iiquid crystal display apparatus, the liquid crystal displayA
apparatus has a high display quality in comparison to a
liquid crystal display apparatus manufactured by using a
conventional method where an ion trapper is not used.

[0015]

[Effect]
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As descried above, according to the present invention,
by protecting a liquid crystal from an external air, or by
injecting an ion-trapped liquid crystal into an empty liquid
crystal cell, it is possible to prevent impurity ions in the
atmosphere from penetrating into the 1liquid crystal and to
provide a 1liquid crystal display apparatus having a low
concentration of impurity ions.

[Brief Description of the Drawings]
[Fig. 1]

Fig. 1 is a cross sectional view of a construction of a
system for manufacturing a liquid crystal display apparatus
according to a first embodiment of the present invention.

[Fig. 2]

Fig. 2 is a cross sectional view of a construction of a
system for manufacturing a liquid crystal display apparatus
according to a second embodiment of the present invention.

[Fig. 3]

Fig. 3 is a cross sectional view of a construction of a
system for manufacturing a liquid crystal_display-apparatus
by using a conventional vacuum injection method.

[Reference Numerails]

1: vacuum pump

2: liquid crystal container

3: ion trapper

4: cock
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5: dispenser

6: cylinder

7: substrate

8: empty liquid crystal cell
9: hermetic container

10: sealing member

11: liquid crystal

12: ion-trapped liquid crystal
13: pool

14: cap
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